Introduction: Partial anterior cruciate ligament (ACL) tear is frequent, and indications for surgery may be raised by a diagnostic aspect associating slight laxity with no clear pivot-shift. Unlike that of complete ACL tear, the natural history of partial tear remains controversial. Material and method: A systematic literature review searched for referenced publications on the natural history of partial ACL tear. Twelve specific articles were retrieved. Initial diagnosis was systematically confirmed on arthroscopy, without ACL surgery. The following criteria were analyzed: firstly, preoperative: confirmation of inclusion criteria, preoperative clinical data, follow-up, arthroscopic lesion assessment, Lachman test, Pivot shift test, hemarthrosis, associated lesions and secondly, follow-up: Lachman test, Pivot shift test, revision surgery, functional clinical scores, pain, sport and return to sport, meniscal events. Results: Preoperatively, Lachman tests were positive (soft or delayed) in a mean 49.7% of cases (range, 0-100%); pivot shift test was systematically negative. At a mean 5.2 years' * Corresponding author. Natural history of partial anterior cruciate ligament tears S161 follow-up, Lachman test was ''positive'' in 47.6% of cases (range, 38-59%), with positive pivot shift test in 26.3% (range, 5-51%). 54.3% patients reported pain (range, 36-64%), and mean Lysholm score was 88.4 (17-100%). Fifty-two percent (21-60%) of patients resumed sport at their previous level. Discussion/conclusion: The natural history of non-operated partial ACL tear is good over the medium term, especially if patients limit their sports activities. The greater the functional instability, the more frequent is residual pain. Laxity, although not quantified, seems to progress with time, with a positive pivot shift test emerging in a quarter of cases. Functional management may be recommended in non-athletic patients without meniscal lesion, but surgical treatment may be recommended in other patients. Indications for ACL reconstruction are thus the same in partial as in complete tear. Level of evidence: IV, Meta-analysis of cohort and retrospective studies.
Introduction
The large majority of anterior cruciate ligament (ACL) tears are complete; 5 to 15% are partial [1] [2] [3] [4] , and ligament reconstruction techniques conserving a macroscopically continuous bundle have shown good results [1, [4] [5] [6] [7] [8] [9] .
Diagnosis of partial ACL tear is founded on a combination of clinical [10, 11] and imaging findings [12, 13] : little anterior laxity, no clear pivot-shift and intraligamentary hypersignal. Indications for surgery in such a moderate situation are thus an issue. A non-surgical attitude would seem logical, if natural history is favorable.
The natural history of complete ACL tear is well established. Medium term risk of secondary instability ranges from 15 to 66% [14] [15] [16] and that of secondary meniscal lesion from 15 to 86% [17, 18] . Guidelines have identified at-risk patients in whom surgery is indicated [16, 19] .
What of the natural history of partial ACL tear? The present assessment sought to determine whether or not surgery should be a first-line attitude. It was hypothesized that the evolution of partial ACL tear is, over the short and 
Material and method
A systematic literature search was performed on PubMed for the period 1970-2010, for studies assessing results of nonsurgical management of partial ACL tear, using the keywords ''ACL'' and ''partial''. Two hundred and ninety-six articles were thus retrieved, amongst which the most relevant were selected by reading.
Diagnosis of partial ACL tear in acute knee trauma with hemarthrosis was systematically confirmed by arthroscopy. Bracing or functional treatment was then undertaken.
Each article was checked through for the following:
• preoperative criteria: confirmation of inclusion criteria, preoperative clinical data, follow-up, arthroscopic lesion assessment, Lachman test, Pivot shift test, hemarthrosis, associated lesions; 
Results
Nine level IV and three level III studies were analyzed [18, [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] (Tables 1 and 2 ), for a total 436 patients followed up over the period 1976-1997. Mean FU was 5.2 years (range: 1-15 yrs). Mean patient age was 28.6 years (12-72 years). Preoperative Lachman test was positive (soft or delayed) in 49.7% of cases (0-100%). Preoperative pivot shift test, assessed in five studies, was systematically negative.
Arthroscopy found partial tear, with 25 to 75% continuous fibers. This was the principal inclusion criterion.
Meniscal lesions were found in a mean 7.2% (0-10%) of cases.
At follow-up, a mean 40.9% (11-78%) of patients had a clinically deficient ACL (soft stop on Lachman test, and functional instability).
Lachman test was ''positive'' in 47.6% (38-59%), and pivot shift test was positive in 26.3% (5-51%) of cases.
54.3% (36-64%) of patients reported pain, and mean Lysholm score was 88.4 (17-100).
Fifty-two percent (21-60%) of patients had returned to sport at their previous level.
Mean rate of secondary meniscectomy was 7.2% (0-10%). The mean rate of revision for ACL reconstruction was 8.1% (0-21%).
Discussion
The present study found good results with functional treatment of partial ACL tear, and a low rate of medium term re-operation. These findings, however, are to be viewed in the light of the indications for ACL surgery in vogue 25 years ago.
The rate of patients with a positive Lachman test seems to evolve with time [30] , with a positive pivot shift test emerging in a quarter of cases. Objective pre-and postoperative anterior laxity was not measured in the studies reviewed, precluding any assessment of evolution. The rate of secondary meniscal surgery was low. Osteoarthritic evolution was not assessed in these short follow-up studies. Arthroscopic lesion analysis was very limited, not distinguishing type of tear or the affected bundle.
In this population, dating back more than 20 years on average, residual pain was frequent [18, 20, 22] , especially on effort. Patients who had limited their sports activities showed the best subjective results, as seen in functional management of complete ACL tear [20, 23, 24, 29] .
There have been many reports of partial ACL reconstruction. So-called ''augmentation'' techniques seek to conserve native ACL fibers [1, 2, [4] [5] [6] 8, 9, [30] [31] [32] [33] they improve biomechanics and the results of anatomic ACL ligamentoplasty. Clinical results are good, although no comparative series have, to our knowledge, been reported.
The long-term natural history of complete ACL tear is well known. Medium term incidence of osteoarthritis ranges between 30% and 100%, according to the series [19] . There has been no assessment of the relation between degree of initial anterior laxity and risk of osteoarthritic evolution. Is small differential anterior laxity of about 5 mm associated with lower risk?
Conclusion
The present systematic review of the literature found that the natural evolution of partial ACL tear ensures good short and medium term functional results, especially when patients limit their sports activities.
Residual pain is frequent, especially on effort, in patients without subjective instability.
In patients with a low level of demand, primary functional management may be indicated in suspected partial tear. In patients practicing pivot sports or who develop pain and/or instability, ligament reconstruction may be required. Surgical indications are thus very much the same as in complete ACL tear.
